3agaHus MO €CTECTBEHHO-HAYYHOM IPaMOTHOCTH

buoiorus
IIpoBepsieMasi KOMIIeTeHUSI — HAYYHOE 00bSICHEHNE SIBJICHUH

TPAHCIIOPT BEHIECTB B PACTEHUUN

JInst HOpMaNbHOM >KU3HENESATENbHOCTH PACTEHUS BOJA U
MUTATEIbHbIE BELIECTBA JOJHKHBI IOCTYIIATh BO BCE €r0
opranbl. Bc€ Teno pacreHus NPOHU3AHO INPOBOMSILEH >
TKaHbIO, 110 OJIHOMY BUJY TKaHEH IBUIKYTCS PacTBOPBI (1
OpPraHUYECKHUX, a MO-IPYrOMY — MUHEPAJIbHBIX BEIIECTB. i
Bozna u MuHepanbHble BEIIECTBA TOAHUMAIOTCS OT KOPHS :
K JINCTBSIM TI0 COCYJIaM JIpeBECUHBI (Kcuiema). PacTBopsl
MUATATEIbHBIX BEIIECTB MEPEMELIAIOTCS N0 CUTOBUIHBIM

TpyOKaM ((ioama), Kak BHU3 — K KOPHSIM, TaK M BBEpX — K [[BETKAM WJIH ILIOJIaM.

Bomnpoc 1.

BecHoti camoBox oOHapy>Kuil ABa MOBPEXKICHHBIX JAepeBa. Y OIHOTO MBIIIN TOBPEIWIN KOPY
YaCTUYHO, y JAPYTOro 3aiiibl OOTpHI3NU CTBOJ «KOJbIIOM». Kakoe nepeBo MOXKeT moruOHyTh?
[Ipu xakoM yci0BUH €ro MOKHO criacTu?

Kcunema
®noama

Oyenxa omeema.

MoxeT norubHyTh JepeBO, y KOTOPOro 3aiIlbl OOTPBI3IN CTBOJ KOJIBLIOM. B pesynbrare 3TOr0
OyZeT YHHYTOXEH BHYTPEHHHMU CJOH KOpBI, KOTOPBIH Ha3bpiBaloT JyooMm (¢iosma). Ilo Hemy
HepeMelatoTcsl pacTBOPhI OPraHMYECKUX BellecTB. be3 ux mpuToka KIeTKH, HaXoAsIIuecs: HIKe
NOBPEXJICHUS NOTHOHYT. MeXIy KOpoil M JpeBEeCHMHOH 3aneraeT kamOwii. BecHoil m netom
KaMOM SHEPruyYHO JIEIUTCS, U B PE3yJbTaTe B CTOPOHY KOPBI OTKJIAABIBAIOTCS HOBBIE KIIETKU
Ty0a, a B CTOPOHY JIPEBECHHBI — HOBBIE KJIETKH JApeBecHHBI. [loaTOMY KHM3HB AepeBa Oyaer
3aBHCETh OT TOT0, MOBPEK/CH JIM KAMOHA.

IKCHEPUMEHT

Cgera pemmia MPOBECTH SKCIIEPHUMEHT C KOMHATHBIMH PAaCTEHHSIMH.
Ona B3sna faBa ropuoyka. OAMH ropiiodek ObUT ¢ HECKOJIBKMMHU
OTBEPCTUSIMU Ha JIHE, a BTOpoll — 0Oe3 oTBepcTuil. CBeTa HaNoOJHWIIA
TOPIIOYKHU TOYBOM U MOCAIWIa B HUX OJJUHAKOBbIE pacTeHus. Pactenus
HaXOJWINCh B OIMHAKOBBIX YCIIOBHSX, M IIKOJBHHIA IOJMBANA MX
OJIMHAKOBBIM KOJHMYECTBOM BOJbl. UYepe3 HEKOTOpoe BpeMs OHa
3aMeTMiIa, YTO PACTEHHE, MOCAKEHHOE B TOPIIOYEK Oe3 OTBepCTHH, 3HAYMTENBbHO OTCTAET B
pocre.

Bomnpoc 2 .

[Touemy pacteHue, mocaskeHHOE B ropIIoueK 0e3 OTBEPCTHil, OTcTaBaslo B pocTe?

............................................................ Ouyenka omeema:
B ropmiouke 6e3 oTBepcTHil pacTeHHE OTCTAaET B POCTE, MOTOMY UYTO M3-3a M30BITKA BIard (Wiu
BOJIbI) B TTIOYBE €T0 KOPEHb 3arHUBACT.



UHTEPIIPETUPOBAHUE JAHHBIX MW  HCIHOJB30OBAHUE HAYYHbLIX
JOKA3ATEJIBCTB JJIA ITIOJIYYEHU S BBIBO/1OB

KJIEIL.

YKychl KJiemeld MOryT ObITh OMACHBI ISl YEJIOBEKA, TIOTOMY
YTO HEKOTOpbIC KJICIIU SIBISIFOTCS MEPEHOCUUKAMH TaKOTO
3a0oneBanus, Kak sHIe(anuT. JIMUMHKK Kiema >XKUBYT Ha
MEJIKUX UBOTHBIX, Mepe] HACTYIUICHUEM cienyromiei dhasbl vy
PasBUTHA JIMYMHKHM TIAJAIOT HA 3EMINO, MNPEBPAAACh B | 8 oo ::;:
HuMmdy. Mosogsie ocobu kiema — HUM(BI — TOXE HE " b g g
0COOEHHO MOABMXKHBI. OHU KUBYT HAa KPYIHBIX >KMBOTHBIX, oco6s

HACBINAsICh MX KpPOBBIO. 3aTeM HUM(BI JHUHSIOT M TaKxke
NajaloT Ha 3emilo. B3pocmasg ocoOb Kkiena 3amoi3aer Ha
TPaBUHKH, CUANT, KIAET CBOIO «100bI4y». LIMKI XKU3HU Kiela
3aKaH4YMBAETCS Pa3MHOXKEHHEM. Cament rociie
omooTBOpeHus: ymupaer. Camka >KUBET HEMHOro jaojbine. OHa ymMHpaeT Mociie TOro, Kak
OTKJIaJbIBAET SAHLIA, HO JO ATOI'0 MOMEHTA OHA JJOJKHA HAIIUTHCS KPOBH.

Bomnpoc 3.

B kakoe Bpems roma BepOSTHOCTh yKyca deloBeka kiemioM Hauboinbmas? OObSCHUTE CBOM
OTBeT.

Nnanrkn

Oyenxa omeema.

Ckopee Bcero, HauOOoJbIIIast BEPOSATHOCTh YKyCa YeJIOBEKa KJICIIOM BECHOM, ITOTOMY YTO BECHOU
MOSIBJISIFOTCSL aKTUBHBIE B3pocible ocobu. Ho u jerom 3Ta omacHOCTh OCTa€rcs, MOTOMY UTO
B3POCIIbIE 0COOH (CaMKH) KaKOE-TO BPEMsI )KHUBYT U JICTOM, ITOCJIC TOTO KaK OTKJIAABIBAIOT SHIIA.

AHAJIN3 KPOBH

OpHaxpl AHs OOHapyXKWJla Ha CTOJIe JIUCTOK Oymaru, Ha KOTOPOM
Ob110 HanucaHo: «KimHnyeckuit aHanu3 kpoBu». OHa MOHSIA, YTO
9TO pe3yJIbTaThl aHAIM3a KPOBH €€ 6a0yIIKH.

Hccneoosanue Pesynomam Pegepenmmnuiii
uHmepsan

DPUTPOLUTHI 3,53 3,7-4,7

I'emornoOun 110 120 - 140

JlaHHble 1O SpUTpOLMTAaM (KpacHble KpPOBSIHbIE KJIETKH) M TeMOIJIOOMHY OKa3alluCh HUXKeE
IpeJieoB peepeHTHOr0 NHTEPBAJIa WM HHTEPBaJla HOPMAJIbHBIX [TOKa3aHUH.

Bomnpoc 4.

Uem omacHO JUIsl OpraHu3Ma MOHUKEHHOE COJIEp’KaHue IPUTPOLUTOB U IeMOrio0nHa B KPOBH,
KOTOpO€ Ha3bIBaeTcs MajlokpoBuem? BeiObepure oJiH BapuaHT OTBETA.

A) U3 opranusma He OyayT BHIBOJUTCS BPEIHbIE MPOIYKTHl OOMEHa.

Bb) YMmenbimtcs BBIpaboTKa aHTUTEIN, Pa3pyLIAlOIIUX TOKCUYHBIE BEIIECTBA.

B) Ycunsarcs nporeccsl 00pa3oBanus TPOMOOB B COCYy1ax U CBEPTHIBAEMOCTH KPOBH.

I') Hapymmres nepeHoc KUCa0poia U YIIIEKUCIIOTO ra3a KJIETKaMu KPOBH.

Ouyenka omeema:

r



AHS BCIOMHWJIA, YTO Ui HPEAYHPEXKIECHUS MHOTHUX OOJie3HEH, B TOM 4YHCIE MaJOKpPOBHS,
HEOOXOIUMO TPHUAEPKUBATHCS COANaHCUPOBAHHOTO IIMTAaHUS. OHA 3axoTesa I0JICKa3aTh

0alyIke, KakKue MPOYKThI MUTAHUS €H CIIeAYyeT BKIIOYUTH B CBOM PAIlMOH.
Ta6nuuya 1. lNepeyeHb NPOAYKTOB NATaHUs, UMeIOLMX HauboibLLiee cogepXaHue xenesa

Bupg npoaykra, 100 r Heneso, r Bua npoaykra, 100 r Meneso, r
YepHOCNMB CYLIEHbIN 15 LLIMMOBHUK CyLLEHbIN 28
daconb 12,4 MeyeHb roBsXbLA 9
Kpyna rpeyHeBas 8 WKpa 6aknaxaHHas 7,6
[MOYKM rOBSKbU Y § CepfiLe rosxbe
fopox 7 MweHo
Mepcuxu 41 Msico Kponuka 4.4
Kpyna oBcaHas 3,9 Jlew mopcKow 4
Tpywum 23 U3siom 3
CnuBbl, aBpUKOCHI 21 fua KypuHble 2,7
ManuHa 1,6 A610KKM 22
CMopoaunHa 1,3 Xne6 pxaHou 2
MopKoBb 1,2-1.4 BuwHg 1.4
Kaptodenb 0,9 Kanycra cBexas 1
BuHorpag 0,6 TelkBa 0,8

Bomnpoc 5.

CornacHo JaHHBIM TaOJNUIBI, KAKUE MPOAYKTHI MIUTAHUS JIydlIe yIOTPeOIsATh, YTOOBI TIOBBICUTH
collepkaHue TeMmoriioonHa B KpoBH. BwiOepute 4 mpoaykra (2 — pacTUTENBHOTO U 2 —
KUBOTHOI'O ITPOUCXOXKICHNUSA).

Oyenka omseema:
[[IumoBHUK, YEPHOCIHUB, MIEYCHb TOBSKbS U UKpa OaKJIa)KaHHAs.

Bomnpoc 6.

Ha ocHoBaHuM faHHBIX, NpHUBEJCHHbIX B Tabauue 2, moayMmaiite, Moria M Bacumuca
[Ipemynpas cyuiectBoBaTh B OOJMKE JEBYIIKHM C TakKUM CTPOCHHUEM DJSPHUTPOLUTOB Kak Yy
asrymkn? OObsicHUTE CBOM BBIOOD.

Tabnuua 2.

SPUTPOLUTEI YCJIOBCKA OPUTPOLUTEI JIATYIIKH

Ouyenka omsema:

Her. Bc€ B cTpoeHHMH HpUTpOIIMTA YEIOBEKa YKa3blBaeT Ha €ro OOMNBIIYI0 IUIOHIANb U
KOJMYECTBO 00mero B HeM TremorioOuHa ((opma, OTCyTCTBHE siapa, Oosbinoe oOliee
KOJIMYECTBO SPUTPOIMTOB U X MAJIICHBKHE Pa3Mephl).



HPUMEHEHUE ECTECTBEHHO — HAYYHbBIX METOJ10B UCCJIEJOBAHUSA

I'nIPOITIOHUKA

[lepBbIM  W3BECTHBIM TPUMEPOM  THIPONOHUKU  SIBISIOTCS
BaBunonckue caipl, OAHO M3 CEMH UyJAeC CBETa JAPEBHOCTH.
Pacnonoxennsie Ha BOCTOUHOM Oepery peku EBdpar psmom c
coBpeMeHHbIM barmamom cagel  ObUITM  CO3[aHBI  KOPOJIEM
HeOyxanueszapom Bropsim (604 — 562 no H.3.) B MOJAPOK €ro
cynpyre Amuiituc. Cazibl MPOUBETAIM HA UCKYCCTBEHHOM CUCTEME
BOJIOCHAOKEHUs, KOTOpas IojaBaja OOraryro KHCIOPOAOM U
MUHEpajJaMH BOJy M3 MpOTOYHOU peku. Kpome Toro, npesHue
eTUIETCKHE HacKaJbHBbIE HAAINMKCH, IaTUPYeMble HECKOJIbKUMHU
BEKaMM [0 Halled Hpbl, M300pa)kalOT pacTeHus, pacTyuiyue 0e3 MOYBbI BAOJIb peku Huil
[Iutanue pacTeHue IOJIyyaeT, NPU TAKOM CIOCOOE BBIpALIMBAHUSA, 3a CYET CIELUUAIBHOIO
BOJHOTO pPAacTBOpa, B KOTOPOM IMPHUCYTCTBYIOT BCE€ HEOOXOAMMBIE il POCTa M Pa3BUTHUSA
AJIEMEHTHI.

Bomnpoc 7.

Kakas u3 cpen He ucnonbp3yercst JUisi KOpHEH MpU BbIpAllMBaHUM PACTEHUN C IOMOILBIO
TUJIPOTIOHUKH?

Oyenxa omeema.
[Touennas cpena (moysa).

Bomnpoc 8.
[Touemy, BbIpamMBaHHE PACTEHHH C MCHOJIBb30BAaHUEM T'HIPOIIOHUKHU SIBIISAETCS NEPCIIEKTUBHBIM
BO MHOT'MX CTpaHax Mupa?

Oyenxa omeema.

B runponoHuke He HY)KHO NMEPUOJUYECKM MEHSTh MOYBY, Ha YTO TPATUIOCh MHOTO Tpyda U
BpemeHu. OOineruyaercss Oopbba ¢ BpenutTensiMu U OoJie3HSIMH pacTeHui. bojee 3KOHOMHO
pacxojyeTcs Bojia, YT0 0COOEHHO BaXKHO JIJIsl 3aCYIUIUBBIX pailoHoB. HeT copHsAKoB. DKOHOMHee
UCIIOJIB3YIOTCS YA0OPEHHUSI.

Bomnpoc 9.
OO®bsicHHUTE, TTOYEMY, PACTCHHS BBIPAIMBACMbIC C ITOMOIIBIO THIPOIIOHUKH JIyUIIe PacTyT U
Pa3sBUBAIOTCH, YEM paCTCHUS, BhIpAllIUBACMbIC B nouse?

Oyenka omeema:

I'uaponoHHass TEXHOJOTHS MO3BOJSET KOPHSAM pacTeHHUs IOJydyaThb W YCBauBaTh IHUTATENIbHBIC
BemecTBa Oonee 3¢G(HEKTUBHO, YeM MPHU 3eMISTHOM BBIpAlIMBaHWH. A KOT/a pacTeHHs OoJiee
9Q(PEeKTUBHO NUTAIOTCS, OHMU OBICTpEe pacTyT W OOWIbHEE IUIOJAOHOCAT (WU OOJbIIas
JOCTYITHOCTh TIUTATENFHBIX BEUIECTB; yAyUIIeHHAs adpaIiisi KOPHEBOH CHCTEMBI)



